who is pregnant for the first time. At 28 weeks of pregnancy, she told her occupational health nurse that she experienced low back pain. She also had questions about shopping and household chores.
Back pain is one of the most common complaints of pregnant women, occurring in approximately 50% of pregnant women (Scott, 1990) . While pregnancy is a normal, healthy condition, several physiologic changes cause back discomfort. Progesterone and relaxin, hormones of pregnancy, relax and soften the pelvic and sacroiliac ligaments. This relaxation and elasticity of the joints increase pelvic capacity, making the pelvis more pliable to facilitate birth, but causing the pelvis to be unstable.
As the uterus enlarges, it tips forward onto the anterior abdominal wall, distending the rectus abdominus muscle. The center of gravity shifts forward, straining the spine. The woman often responds by leaning backward on her heels to maintain balance. She compensates further by bringing her head and shoulders forward, swaying back from her waist, and increasing her lumbar curve. The pelvis tilts forward, increasing the lordosis in the back, and low back pain occurs where the pelvis meets the spine.
While pregnancy is a normal, healthy condition, several physiologic changes cause back discomfort.
A non-pregnant person relies on muscles and ligaments to help them stand erect. But the pregnant woman cannot rely on her softened stretched ligaments, so her back muscles assume much of the workload of the abdominal muscles. The back muscles then become short and tight.
Some women have weak abdominal muscles which cannot support the heavy uterus and lumbar spine. When the uterus sags, as with some multiparous women, the curvature of the back increases even further. Abdominal muscles are deceiving during pregnancy. They appear to be fit and strong because they are taut when stretched over the large uterus. In reality, these muscles are stretched so tightly that they cannot support the spine and pelvis in proper positions. The occupational health nurse can teach the pregnant woman how to avoid postures that would further weaken and stretch her muscles.
STANDING
The goal of good posture during pregnancy is to help the spine form a small S curve around the center of gravity. If this curve becomes exaggerated, the muscles must work harder to keep the spine aligned. The pelvic angle is the key to comfort and support of the spine.
The pregnant woman must concentrate on maintaining her pelvis tilted backward. She uses her abdominal muscles to pull the anterior pelvis upward, while her buttock muscles help keep the posterior pelvis down. If she lets her pelvis sag and tilt forward, her muscles will weaken further, causing an aching lordosis. The occupational health nurse should encourage her to look at her profile in her mirror as she learns the pelvic tilt exercise (see Figure 1 ).
PELVIC TILT
The pelvic tilt exercise, when correctly performed, relieves stress and low backache, improves posture, and strengthens the abdominal muscles. The downward pull of the buttock muscles, together with the upward pull of the abdominals, maintains the correct alignment of the pelvis in relation to the spine. The pelvic tilt is best understood if practiced while standing against a wall. The woman stands with her feet slightly apart and with her knees flexed slightly. Her weight is on her heels. She inhales. As she exhales, she contracts her abdominal muscles and buttocks, relaxing her lower back, and tilts her pelvis forward and upward. She holds this position for 3 seconds. The hollow of her back must be flat against the wall. Confirm correct alignment: one should be unable to slide a hand between the woman's back and the wall. The woman has then performed a correct pelvic tilt, and has decreased her lumbar curve.
The woman also can practice the pelvic tilt while lying supine with the knees bent. The occupational health nurse must emphasize that her shoulders and buttocks remain on the ground (see Figures 2-3) . When she has mastered the mechanics of the important pelvic tilt, she can use it to relieve backache in a side lying position, seated on a chair, or on her hands and knees.
Some prenatal exercise instructors teach the pelvic tilt on hands and knees, calling the exercise "the angry cat" (see . It is important to supervise the exercise in this position. A woman often recovers from each repetition by let- ting her back sag with the force of gravity (see F igure 6). Hold a hand over the small of the woman's back to be sur e that she has returned only to her beginning stance, without hollowing her spine. If performed correctl y, she will not be totall y relaxed; she will be holding her mu scles a bit tense to avoid sagging toward the floor.
If performed correctly, the pel vic tilt in the hand and knee position relieves back strain and muscle spasm. The woman should be encouraged to practice it also because this position relieves some discomfort during labor while facilitating descent and rotation of the baby in the birth canal.
Good standing posture also re-quires that the woman refrain from throwing her shoulders or elbows back ward. Man y women do this to mainta in their balance, but it further increases the lumbar curve. Some women slump their shoulders forward, putting pressure on the median and ulnar ner ves. They complain of tightness in their upper backs , and numbness or tingling in their arms and hands. Exercise can relie ve these discomforts.
While in a sitting position, the woman puts her fingers on her shoulders, then rotates her elbows in backward circles (see Figure 7) .
A second exercise is to raise her arms overhead, and gently reach up and stretch to each side. It is important not to bend backward. This exercise can be performed against a wall to avoid arching the back.
The p regnant woman should make an informed decision about what shoes to wear. Some women are accustomed to wearing high heels, which thrust the pregnant pel vis forward. This causes more strain on their back and hip ligaments. Because they feel unstable, their muscles must work harder to support their back and trunk.
The woman who is accustomed to high heels may complain that her legs feel tight in low-heeled or flat shoes. The calf muscles are shortened, and require time to adjust gradually. The ideal shoe should have a thick but moderate heelperhaps a sneaker with a th ick sole, or a supportive espadrille with a moderate heel to decrease the lumbar cur ve.
SEATED POSTURE
The pregnant worker's seated posture can be adapted to decrease the lumbar curve and impro ve comfort and balan ce. Man y women work at desks, seated on chairs. The lumbar spine must be supported, but few chairs are designed for lumbar support.
The woman might feel better with a small pillow in the small of her back to support the lumbar spine. She also might use a cushion at the back of her neck. The seat should support the length of her thigh. It should be sufficiently high so that her hips are higher than her knees, because during pregnancy the hip flexor muscles are frequently tight.
Most women contend that their legs are more comfortable when spread apart, preventing compression of the pendulous abdomen. Legs should not be tucked beneath the chair. They should be flat on the floor or supported on a stool. They should be elevated when possible to prevent venous pooling of blood. The woman should be encouraged to sit back in her chair-not to slump forward with round shoulders, nor to sit on the front edge of her chair.
A typist can adjust her seat high enough to avoid muscle fatigue between her shoulder blades. When rising from her chair, she should first move close to the front edge, then push, using both arms and legs for leverage. This prevents stress from the painful weight shift from her trunk, through her groin ligaments, to her legs.
A pregnant woman who works at a counter surface-a cashier, salesperson, or one who irons clothes-ideally should be perched on a stool with back support. The height of the counter or table surface should be near the level of the hip bone. She will then be able to work comfortably with her elbows bent at a 30°to 40°a ngle. PUSHING, LIFTING, AND CARRYING If work requires long levered tools, such as a mop or vacuum, good body mechanics are necessary. Instead of tiring her arms and back, the pregnant woman can gently exercise her back muscles. For example, a right handed woman would put her left (opposite) leg forward, bending her left knee, as she lunges forward from her straight back leg. As she pushes the vacuum with her dominant (right) arm, she shifts her weight back and forth between her legs. This is an exercise for the thigh, abdominal, and back muscles. Standing stationary while the arm pushes the vacuum causes tightness and fatigue in the contracted trunk muscles.
If the pregnant worker's job requires that she lift parcels, she should keep two principles in mind. She should not bend her back. Squatting is wiser than bending, because she uses the stronger femoral and gluteal muscles of the thighs and buttocks. Her balance is better when she squats because she uses her center of gravity, which is lower than when bending.
When rising, she should maintain a broad base of balance, with feet spread apart and one foot slightly in front of the other. Her weight will be distributed between her front foot and the ball of her back foot.
When she carries an object, such as a box of typing paper, this weight displaces the center of gravity. To counteract this imbalance, the body automatically moves away from the weight as one walks. This is an attempt to maintain the center of gravity over the base of support. The pregnant woman will feel more stable and comfortable if she carries the object close to her body.
LYING DOWN AND RISING
Pregnant women often feel more comfortable when lying on their side, in flexed posture. A thin pillow placed lengthwise between the flexed legs can relieve tension in the low back and upper hip. The upper foot also should be supported on the pillow (see Figure 8 ). Tucking a pillow or rolled sheet under the pendulous abdomen further alleviates back strain. A woman may achieve even more relaxation by supporting her uppermost arm on her head pillow letting her lower arm lie relaxed behind her.
Every pregnant woman should receive a demonstration of how to rise from a horizontal surface, such as a bed or an examining table. She should be discouraged from "jackknifing," straining her round liga- ments, and causing further stretch and separation of the rectus abdominal muscles. She should be instructed to bend her knees and roll them to one side, push her arms against the bed so she sits up, then slowly lower her legs to the floor (see Figures 9A-C) . In this manner, most of the work is done by the arms, not the abdominal muscles. This maneuver also will prevent round ligament syndrome, a frequent discomfort caused by the stretching of the round ligament that extends from the uterus to the labia.
EXERCISE
Maintaining abdominal muscle tone is the key to providing support for the spine. Electromyographic studies reveal that back lying curl ups are the safest and most effective abdominal exercises for the pregnant woman (Boothe, 1982) . From a sitting position, the woman gently rolls her back down until she is at a 45°a ngle to the floor. She then exhales and rolls slowly, with control, up to a sitting position (see Figures lOA-C) . The woman must be warned against abrupt, jerky movements that could stress her joints and ligaments. Traditional sit ups are discouraged for the pregnant woman because her weak abdominal muscles could strain and split. Double leg lifts further increase the lumbar curve. The back muscles strain, working hard to stabilize the pelvis on the floor.
Before the woman performs any abdominal exercise, it is important to assess for a midline splitting (diastasis) of the rectus abdominus muscles.
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A pregnant worker will feel stronger and more comforta-• ble if she maintains her pelvis in a tilted position.
3
The occupational health nurse can instruct the pregnant • worker about exercises and proper body mechanics so that she maintains good spine alignment.
